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Introduction
Materials and Methods
Haemoprotozoan infections are very common in
cattle and cause devastating losses to the livestock
industry and pose a major threat to the dairy industry
throughouttheworld[1].Mostofthehaemoprotozoan
parasites are transmitted by ticks and is of great
economic importance in Asia and has always been a
formidable barrier to the survival of exotic and cross
bred cattle in India [2]. The hot and humid climate is
very conducive for the development and survival of
potentialvectorssuchasticksandfliesandisaconstant
source of infection to susceptible animals [3].
Theileriosis, babesiosis and anaplasmosis are the three
major tick borne haemoprotozoan diseases of cross-
bred cattle in tropical and sub-tropical regions of the
world [4, 5, 6]. In India, the annual loss estimated due
totropicaltheileriosisaloneisapproximatelyUS$800
million [7]. In the absence of adequate control
measures,thesehaemoprotozoandiseaseshaveserious
economic impact on cattle production in terms of
mortality, reduced milk yield and lowered draft power.
To undertake effective preventive measures,
disease forecasting system must be in place, for which
the pattern of disease occurrence in the past years at
least 10 years are to be studied.
Blood smears were received from the
college hospital and veterinary dispensaries in and
Study area:
In India, haemoptozoan diseases have been
reported from different geographical regions. The
incidence of theileriosis was found to be 27.2% in
cross-bredcattlewithhighestprevalencerateof45.4%
during rainy season in Dehradun district, Uttarakhand,
India [8]. The overall incidences of haemoprotozoan
diseases , theileriosis (37%), babesiosis (10.41%),
anaplasmosis(2.82%)wasrecordedincrossbredcattle
in Anand district of Gujarat, India [9]. In Northern
Kerala, theileriosis and babesiosis have been reported
as16%and0.6%,respectivelyincrossbredcattle[10].
An outbreak of theileriosis in cattle has been reported
fromPunjabwith4.86%mortalityrate[11].
The present study was
aimed to find out the prevalence of haemoprotozoan
diseases in cross-bred cattle in relation to season, age
andbreedinWesternpartofTamilNadu,India.
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Materials and Methods:
Results:
Conclusion:
Keywords:
To assess the prevalence of haemoprotozoan diseases in cross-bred and indigenous cattle in relation to season, age and
breedinWesternpartofTamilNadu,India.
A total of 2637 blood smears were screened for haemoprotozoan diseases and samples were
received from the college hospital and veterinary dispensaries in Western part of Tamil Nadu, India. Blood smears were
stainedusingGiemsa'stechniqueandexaminedunderoilimmersion.
Microscopicexaminationofbloodsmearsrevealedanoverallprevalenceof16.64%;ofwhichtheileriosiswas13%,
followed by anaplasmosis 2.64 % and then babesiosis 1.0 %. Among the haemoprotozoan diseases, the prevalence of
theileriosis was significantly (p<0.05) high during summer (14.4%), followed by moderate in monsoon (13.8%) and less in
fair(11.5%)seasons. However,therewasnosignificantseasonalinfluenceontheprevalenceofbabesiosisandanaplasmosis.
Thedataoninfluenceofbreedrevealedthattherewasasignificantly(p<0.05)highprevalenceofhaemoprotozoandiseasesin
Holstein Friesian (HF) and Jersey cross breeds than indigenous breed and the occurrence of these haemoprotozoan diseases
wasfoundtobehighamongtheagegroupsof2-7yearsincross-bredanimalsandbelow2yearsinindigenousanimals.
ThepresentstudysuggeststhatWesternpartofTamilNaduishighlyendemicfortheileriosisandoccurrenceof
the disease was high during summer. Cross-bred animals aged 2-7 years are highly susceptible to these haemoprotozoan
diseasesthanindigenousanimals.
anaplasmosis, cattle, babesiosis, prevalence,theilerisosis.
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around Namakkal area, which is located in Western
part of Tamil Nadu. The geographical location of the
study liesbetween11.00and11.360Northlatitudeand
77.280 and 78.300 East longitude and witnessed a
temperature range of 35- 38 C with maximum of 42
C, relative humidity of 57-55% and rain fall about 1-
4".Theseasoninthisareacanbebroadlyclassifiedinto
hot and dry summer from March to June, monsoon
seasonfromJulytoOctoberandthewinterseasonfrom
NovembertoFebruary.
The data recorded in the specimen
register of department ofVeterinary Parasitology were
compiled and analysed for a period of 10 years from
January2003toDecember2012(Figure-1).
A total of 2637 blood smears were
received from Veterinary College and Research
Institute Hospital, Namakkal and Veterinary
dispensariesindifferentplacesofWesternTamilNadu.
Thin blood smears were
fixedinmethanol(5minutes)andstainedwithGiemsa's
stain (30 minutes) and were examined under oil
immersion lens (100X magnification) for presence of
blood parasites.Theparasiteswereidentifiedonthebasis
of characteristic morphology. Even the presence of a
few piroplasms was considered to be positive. Parasi-
taemia in positive cases was graded as mild or severe
bycountingatleast10randomlychosenoilimmersion
fields(Figure-2).
Data were statistically analysed
using one-way analysis of variance (ANOVA) (SPSS
softwareversion17)atp<0.05regardedasstatistically
significant[12].Allthevalueswereexpressedasmean
andstandarderrorofmean(SEM)andMicrosoftexcel
wasusedforpresentationoftheresults.
The analysis of data on the prevalence of haemo-
protozoan parasites of cattle in Western part of Tamil
Nadufortheperiodfrom2003-2012showedanoverall
prevalenceof16.64%.Ofwhich,theileriosiswas13%
followed by anaplasmosis 2.64 % and then babesiosis
1.0%.Amongthehaemoprotozoandiseases,theprevalence
of tropical bovine theileriosis was found to be high,
followed by anaplasmosis and babesiosis (Figure-1).
It is important to note that, the prevalence of theileriosis
has reached peak in the year 2004 and 2007 and also a
similar trend was observed with anaplasmosis in the
same period. Conversely, there was no fluctuation in
theprevalenceofbabesiosis.
The prevalence of theileriosis was significantly
(p<0.05) high during summer (14.4%), followed by
moderate in monsoon (13.8%) and less in fair (11.5%)
seasons (Table-1). However, there was no significant
seasonal influence on the prevalence of babesiosis and
anaplasmosis.
Screening of breed wise prevalence data revealed
that there was a significantly (p<0.05) high prevalence
of haemoprotozoan diseases in Holstein Friesian (HF)
and Jersey cross breeds than indigenous breed (Table-
2) and the occurrence of these haemoprotozoan
diseaseswasfoundtobehighamongtheagegroupsof
2-7 years in cross-bred animals and below 2 years in
indigenousanimals.
Our retrospective study revealed that 16.64 % of
cattlewerefoundinfectedwithhaemoprotozoanparasites
and
as single or mixed infections.
Among the haemoprotozoan diseases, the prevalence
oftheileriosiswasfoundtobehigh(13%),followedby
anaplasmosis (2.64%) and babesiosis (1.0%). In India,
theieriosis is a fatal parasitic disease and has been
reported from various geographical regions of the
country and recorded as 21.1 % in Tamil Nadu [13],
00
Study period:
Sample size:
Blood smear examination:
Statistical analysis:
Results
Discussion
viz., Theileria annulata, Anaplasma marginale
Babesia bigemina
Table-1: Seasonal pattern of blood protozoan in cattle recorded from January' 2003 to December' 2012 in Namakkal area.
Season Month Number  of blood Theileriosis Babesiosis Anaplasmosis Total  no.
Summer March 230 32 8 10 50
April 239 41 1 4 46
May 299 32 1 6 39
June 216 37 1 5 38
Total 984 142(14.4%) 11(1.1%) 25 (2.5%) 178 (18%)
Mean± S.E 35.50±2.17 2.75±1.75 6.25±1.31
Rainy July 234 34 2 4 40
August 229 36 4 8 48
September 204 28 3 3 34
October 215 24 3 7 34
Total 882 122(13.8%) 12(1.36%) 22(2.4%) 156 (17.68%)
Mean± S.E 30.50±2.75 3.00±0.40 5.50±1.90
Winter November 185 19 2 4 25
December 222 37 3 4 44
January 175 17 2 2 21
February 184 16 2 2 20
Total 776 89(11.5%) 9 (1.0%) 12(1.5%) 110 (14.1%)
Mean± S.E 22.25±4.95 2.25±0.25 3.00±0.577
a
NS
smear examined of positive
NS NS
ab NS NS
bN S
Mean with similar superscript in a column do not differ significantly (p 0.05).NS-Non significant. >Available at www.veterinaryworld.org/Vol.7/August-2014/5.pdf
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16%inNorthernKerala[10],17.7%inKarnataka[14],
45.4% in Dehradun, Uttarakhand [8] and 4.86% in
Punjab[11].Thesedifferencesobservedintheprevalence
may be due to the different geographical locations of
the study areas, time periods and various methods of
sample analysis. It is interesting to note in the present
study that an increased number of concurrent
infections of theileriosis and anaplasmosis in the same
period may be due to involvement of same species of
ticks (probably spp.) in the transmission of
both the haemoprotozoan diseases. Besides,
spp.isthemostcommonspeciesoftickinfestingcattle
in Southern part of India [15, 16] than spp.
[17], which involves in the transmission of babesiosis.
This could be the reason why low incidence of
babesiosiswasobservedinthispartofTamilNadu.
Haemoprotozoaninfection,particularly
spp.infectionreachedpeakduring2003andthenstarted
declining (Figure-1). This could be due to regular
usage of chemical control programme particularly the
applicationofDeltamethrin(0.2%Butox)asasprayon
animals and cattle shed which reduced the tick
population under field conditions. The slow rise of
infection during 2012 might be due to low
rainfall and high temperature which favoured propa-
gationoftickvectorandinturnactivelyinvolvedinthe
transmissionofhaemoprotozoanparasites(Figure-1).
An effort that was made to know the influence of
seasonal variation on the prevalence of haemoproto-
zoandiseases,theileriosiswasfoundtobesignificantly
highduringsummer(14.4%),followedbymoderatein
monsoon(13.8%)andlessinfairseasons(11.5%).The
present investigation is in conformity with the report
fromRanchi,Bihar[18],ahighprevalenceoftheileriosis
was observed during summer (17.64%), followed by
rainy (7.32%) and less in winter (5%). On contrary, a
few reports of higher prevalence of theileriosis were
observed during monsoon season [9, 19, 20].The high
prevalenceoftheileriosisobservedinthepresentstudy
may be due to high abundance of tick vector, because
hightemperatureandhumidityisidealforsurvivaland
breeding of ticks [21, 22]. While studying the preva-
lenceofbabesiosis,itwasrecordedthathighestprevalence
during rainy season followed by summer and winter
[23, 24], but in the present study, there was no such
seasonal influence on babesiosis and anaplamosis. A
considerable seasonal variation with respect to the
occurrence of the haemoprotozoan disease may be due
to changes in macroclimate that is essential for breeding
ofticks.
Hyalomma
Hyalomma
Boophilus
Theileria
Theileria
Figure-1: Prevalence of haematoprotozoan diseasee in
cattle recorded from January 2003 to December 2012 in and
around Namakkal area.
Figure-2: Microscopic examination of Giemsa stained blood
smear showing piroplasm of Theileria parasite (arrow shows
the piroplasm stage of Theileria spp. in erythrocyte).
Mild (+) Severe (++++)
Table-2: Age and breed wise prevalence of blood protozoan in cattle recorded from January' 2003 to December' 2012 in
Namakkal area.
Year Numbers of blood No. of positive Breed
HF Cross, Jersey, ND,
2-4 5-7 8-10 2-4 5-7 8-10 0-4 5-7 8-10
2003 201 41 10 19 0 4 8 0 0 0 0
2004 217 71 17 18 0 17 19 0 0 0 0
2005 418 88 20 19 5 20 19 4 1 0 0
2006 231 50 14 9 0 11 15 0 1 0 0
2007 256 66 17 15 1 16 16 1 0 0 0
2008 216 29 9 5 1 6 4 3 1 0 0
2009 315 34 7 11 2 5 6 2 1 0 0
2010 348 22 5 8 1 2 5 1 0 0 0
2011 271 18 3 4 1 2 1 6 1 0 0
2012 164 20 7 2 0 7 3 1 1 0 0
Total 2637 439 109 110 11 90 95 18 6 0 0
Mean± S.E 23.00±3.74 20.40±4.07 6.67±0.16
a
smear examined cases Age (Years) Age (Years) Age (Years)
ab
Mean with similar superscript in a column do not differ significantly (p 0.05). >Available at www.veterinaryworld.org/Vol.7/August-2014/5.pdf
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In the present study, screening of breed wise
prevalence data revealed that cross-bred animals were
mostly affected than indigenous animals. Breed susce-
ptibility in this study are in line with observation made
in crossbred cattle of Bangalore North [25]. Further, it
wasobservedinthepresentstudythattheoccurrenceof
these haemoprotozoan diseases were found to be high
among the age groups of 2-7 years in both the cross
breeds and below 2 years in indigenous animals. This
study supports the report witnessing animals over 3
years of age are highly affected by haemoprotozoan
diseases in cross-bred animals [26]. On contrary, the
occurrenceofbabesiosiswasfoundevenin15daysto6
months old calf in this study.This made to suggest that
inverseageresistancemayfailtoprotectifthereisany
probleminmaternalantibodies.Mostofthecross-bred
animals aged around 7 years were in the stage of 3 or
4 lactation as peak milk yielders. The weakening of
immunityduringhighmilkyieldingstageinadditionto
geneticmakeupandseasonalstressinsummermonths
could be reason for high susceptibility to this haemo-
protozoanparasite.
The present study suggests that Western part of
Tamil Nadu is highly endemic for theileriosis and
occurrence of the disease was high during summer.
Cross-bred animals, aged 2-7 years are highly susce-
ptibletothesehaemoprotozoandiseasesthanindigenous
animals.
The outcome of the present study would help to
forecast disease outbreak not only in this region but
alsoapplicabletootherpartsofcountry.Thereisaneed
for further investigations using molecular techniques
for the accurate identification of the carrier status of
haemoprtozoanparasites.
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